Document made available under the 
Patent Cooperation Treaty (PCT) 



International application number: PCT/GB05/000734 
International filing date: 23 February 2005 (23.02.2005) 

Document type: Certified copy of priority document 

Document details: Country/Office: GB 

Number: 0404347.7 

Filing date: 27 February 2004 (27.02.2004) 



Date of receipt at the International Bureau: 01 April 2005 (01.04.2005) 



Remark: Priority document submitted or transmitted to the International Bureau in 
compliance with Rule 17.1(a) or (b) 




World Intellectual Property Organization (WIPO) - Geneva, Switzerland 
Organisation Mondiale de la Propriete Intellectuelle (OMPI) - Geneve, Suisse 



The. % 




Patent 
Office 



ft? 



INVESTOR IN PEOPLE 



The Patent Office 
Concept House 
Cardiff Road 
Newport 
South Wales 
NP10 8QQ 



I the undersigned, heing an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents inWelsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 

In accordance with the rules, the words "public limited company" may be replaced by p.l.c, 
pic, P.L.C. or PLC. 

Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules. 





Sign< 



Dated 16 March 2005 



executive Agency of the Department of Trade and Industry 



Patents Form l/7y 

Patents Act 1977 
(Rule 16) 



THE PATENT OFHCE 
F 

2 7 FEB 2004 



NEWPORT 

Request for grlamttrf^Tiatent 

(Sec the notes on the back of this form. You can also get an 
explanatory leaflet from tlie Patent Office to help you fill in 
this form) 



1 . Your reference 



Patents ADP number (if you know it) 

If the applicant is a corporate body, give the 
country /state of its incorporation 




2. Patent application number 
(The Patent Office will fill in this part) 

3. Full name, address and postcode of the or of 
each applicant (underline all surnames) 



AA/P211061 

* 7 FED » 



DePuy International Ltd 
St Anthony's Road 
Leeds 
LS11 8DT 



United Kingdom 



4. Title of the invention 



A Drill Guide Assembly 



The Patent Office 

Cardiff Road 
Newport 
South Wales 
NP9 1RH 



0404347 



.7 



5. Name of your agent (if you have one) 

"Address for service" in the United Kingdom 
to which all correspondence should be sent 
(including the postcode) 



Urquhart-Dykes & Lord 

Tower North Central 
Merrion Way 
Leeds 
LS2 8 PA 



Patents ADP number (if you know it) 



1644004 



6. If you are declaring priority from one or more Country 
earlier patent applications, give the country 
and the date of filing of the or of each of these 
earlier applications and (if you know it) the or 
each application number 



Priority application number 
(if you know it) 



Date of filing 
(day /month /year) 



7. If this application is divided or otherwise 
derived from an earlier UK application, 
give the number and the tiling date of 
the earlier application 

8. Is a statement of inventorship and of right 
to grant of a patent required in support of 
this request? (Answer 'Yes' if: 

a) any applicant named in part 3 is not an inventor, or 

b) tli ere is an inventor who is not named as an 
applicant, or 

c) any named applicant is a corporate body 
See note (d)) 



Number of earlier application 



Yes 



Date of filing 
(day/montli /year) 



Patents Form 1/77 



Patents Form 1/77 



9. Enter the number of sheets for any of the 
following items you are filing with this form. 
Do not count copies of the same document 

Continuation sheets of this form 

Description ^ g 

Claim (s) 3 
Abstract 



Drawing fc; 5 =^ O' 



10. If you are also filing any of the following, 
state how many against each item. 

Priority documents 

Translations of priority documents 

Statement of inventorship and right 
to grant of a patent (Patents Form 7/77) 

Request, for preliminary examination Q ne 
and search (Patents Form 9/77) ^ 



Request for substantive examination 
(Patents Form 10/77) 

Any other documents 

(please specify) 



11. 



I/We request the grant of a patent on the basis of this application. 
Signature {J^^^^^^^ ^ 26~<?2-C?lf- 



12. Name and daytime telephone number of 
person to contact in the United Kingdom 



Andrew Alton - 01 1 3 245 2388 



252 application for a patent has been Bled, the Comptroller of the Patent Office ^f^^^f^^ 
or communication of the invention should he prohibited or restricted under Section 22 of the Patents Act 1977 You 
will be informed if it is necessary to prohibit or restrict your invention in this way Furthermore if you live in the 
United Kingdom, Section 23 of the Patents Act 1977 stops you from applying for a patent abroad without first getting 
written permission from the Patent Office unless an application has been filed at least 6 weeks beforehand in the 
United Kingdom for a patent for the same invention and either no direction prohibiting publication or 
communication has been given, or any such direction has been revoked. 

a^Tlfyou need help to fill in this form or you have any questions, please contact the Patent Office on 0645 500505. 

b) Write your answers in capital letters using black ink or you may type them. 

c) If there is not enough space for all the relevant details on any part of this form, please ^^^^^ 
sheet of paper' and write ( 'see continuation sheet" in the relevant part (s). Any continuation sheet should be 
attached to this form. 

d) If you have answered Yes' Patents Form 7/77 will need to be filed. 

e) Once you have tilled in the form you must remember to sign and date it 

f) For details of the fee and ways to pay please contact the Patent Office. 

Patents Form 1/77 



_1 - ijfcw I' 



A DRILL GUIDE ASSEMBLY " 

The present invention relates to a drill guide assembly for determining the axis for drilling 
a bore in a bone to receive a component of an orthopaedic joint prosthesis. 

When preparing a bone to receive a component of a joint prosthesis, it can be important to 
establish the position of an axis which provides a reference against which the location of 
the prosthesis component is determined for implantation. The axis can conveniently be 
determined prior to any resection of the bone, relative to the natural bone tissue. 

When the bone tissue provides the ball component of a ball and socket joint (for example 
the humeral component of a shoulder joint or, especially, the femoral component of a hip 
joint), the axis should be determined relative to its convex bearing surface: the prosthesis 
component should be implanted in alignment with that axis or at a predetermined 
orientation relative to the axis. It can be difficult for a surgeon to align a drill guide 
accurately relative to a bone prior to fixing the drill guide to the bone for use. 

US-6595999 discloses a drilling jig which includes a drill guide tube with a rounded head 
which is supported in a housing. . The head is able to pivot within the housing so that the 
axial orientation of the drill guide tube relative to the housing can be adjusted. The tube 
can be clamped against adjustment. The clamp comprises upper and lower housing parts 
which can be drawn together so as to grip the rounded head of the clamp on opposite sides 
thereof (see Figures 6 and 1 0). A transverse arm can be used to obtain high clamping 
forces. However, even using an arm, the forces by which the head is clamped in the 
housing can be insufficient to prevent movement of the drill guide when the jig is in use. 

In one aspect the invention provides a drill guide assembly for determining the axis for 
•drilling a bore in a generally dome-shaped bone to receive a component of an orthopaedic 
joint prosthesis, which comprises: (a) a drill guide sleeve, (b) a carriage in which the drill 
guide sleeve is mounted towards a first end thereof so that the angular orientation of the 
drill guide sleeve relative to the carriage can be adjusted about at least one axis, the 
carriage including at least one threaded angle-adjustment screw which extends between the 



carriage and the drill guide sleeve by which the angular orientation of the drill guide sleeve 
can be adjusted, and (c) a platform which can be fastened to the bone, which includes at 
least three feet depending from the platform to engage the surface of the bone with the 
bone extending towards the platform into the space between the feet, in which the carriage 
is mounted relative to the platform so that the drill guide sleeve extends away from the 
bone, the platform including at least one threaded translation-adjustment screw which 
extends between the platform and the carriage by which the translational position of the 
carriage in the plane of the platform, defined by the axis of the translation-adjustment 
screw, can be adjusted. 

The drill guide assembly of the invention has the advantage that the drill guide sleeve and 
the carriage are held positively against angular and translational adjustment, by the 
adjustment screws, which act as stays between the sleeve and carriage, and the carriage and 
platform, respectively. Unwanted movement is prevented subject to frictional forces 
between the screws and the threaded member on or fastened to the carriage and platform in 
which the screws are received. Secure locking of the drill guide sleeve is therefore 
facilitated. 

The drill guide assembly of the invention allows the alignment of the drill guide sleeve 
relative to the bone axis to be finalised after fixing the assembly to the bone. The fixing of 
the assembly to the bone does not therefore have to be performed accurately because the 
final alignment of the drill guide sleeve is achieved after fixation, made possible by the 
translation and angular adjustment of the drill guide sleeve relative to the platform. 

The carriage can include only one angle- adjustment screw. The use of only one angle- 
adjustment screw will restrict the angular orientation of the drill guide sleeve bulleted to 
the carriage so that it can only be adjusted about one axis. However, a drill guide assembly 
having only one angle-adjustment screw can be simpler to manufacture than a drill guide 
assembly having more than one angle-adjustment screw. Therefore the complexity of such 
a drill guide assembly can be kept to a minimum. Further, the compactness of the drill 
guide assembly can be maximised. It can be advantageous to maximise the compactness of 
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The platform can include only one translation-adjustment screw. Although a drill guide 
5 assembly having only one translation-adjustment screw can facilitate the adjustment of the 
translation or position of the carriage in the plane of the platform along one axis, the design 
of such a drill guide assembly can be simpler to manufacture than a drill guide assembly 
having more than one angle-adjustment screw. Therefore, the complexity of such a drill 
guide assembly can be kept to a minimum. Further, the compactness of the drill guide 
10 assembly can be maximised. 

Preferably, the drill guide assembly having only one angle-adjustment screw and only one 
translation-adjustment screw is configured such that the axis about which the drill guide 
sleeve rotates and the axis of the translation-adjustment screw are orthogonal relative to 
each other. This tends to ensure that the adjustment screws extend parallel to each other 
along the length of the drill guide assembly, thereby maximising the compactness of the 
drill guide assembly. However, it will be appreciated that the axis about which the drill 
guide sleeve rotates and the axis of the translation-adjustment screw can be parallel relative 
to each other, or indeed of any angle relative to each other. 



Preferably, the carriage includes at least two angle-adjustment screws. Preferably, the two 
angle-adjustment screws are configured so that the angular orientation of the drill guide 
sleeve relative to the carriage can be adjusted about two orthogonal axes. It can be 
advantageous to provide two orthogonal axes about which the angular orientation of the 
drill guide sleeve can be adjusted, as it facilitates the adjustment of the angular orientation 
of the drill guide sleeve relative to the carriage through a solid angle. 



Preferably, the angular orientation of the drill guide sleeve can be adjusted about at least 
one axis, for example two axes, by at least 5° each side of an axis extending perpendicular 
30 to the platform. More preferably, the angular orientation of the drill guide sleeve can be 
adjusted about at least one axis, for example two axes, by at least 10° each side of an axis 
,ding perpendicular to the platform. Especially preferably, the angular orientation of 
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the drill guide sleeve can be adjusted about at least one axis, for example two axes, by at 
least 15° each side of an axis extending perpendicular to the platform. 

Preferably, the angular orientation of the drill guide sleeve can be adjusted about two 
orthogonal axes. 

Preferably, the platform includes at least two translation-adjustment screws. Preferably, 
the two translation-adjustment screws are configured such that their axes are orthogonal to 
one another. It can be advantageous to provide two translation-adjustment screws 
orthogonal to each other, as it facilitates the adjustment of the translational position of the 
carriage in the plane of the platform in two dimensions rather than one dimension. 

Preferably, the translational position of the carriage can be adjusted along at least one axis, 
for example two axes, in the plane of the platform by at least 0.3 cm. More preferably, the 
translational position of the carriage can be adjusted along at least one axis, for example 
two axes, in the plane of the platform by at least 0.5 cm. Especially preferably, the 
translational position of the carriage can be adjusted along at least one axis, for example 
two axes, in the plane of the platform by at least 1 cm. 

Preferably, the translational position of the carriage can be adjusted along two orthogonal - 
axes in the plane of the platform. 

Preferably, the angle-adjustment screw acts on the drill guide sleeve closely adjacent to the 
point at which the drill guide sleeve is mounted to the carriage. Preferably, the angle- 
adjustment screw acts on the drill -guide sleeve between the point at which the drill guide 
sleeve is mounted and the end of the drill guide sleeve distil to the bone. However, it will 
be appreciated that the angle-adjustment screw can act on the drill guide sleeve between the 
point at which the drill guide sleeve is mounted and the end of the drill guide sleeve 
proximal to the bone. 

It can be advantageous to minimise the distance between the point at which the angle- 
adjustment screw acts on the drill guide sleeve to the point at which the drill guide sleeve is 



rotatably mounted within the carriage. This is because the smaller the distance, the smaller 
the required translational movement of the angle- adjustment screw for any given angle of 
adjustment. Preferably, the ratio of (a) the distance between the point at which the drill 
guide sleeve is mounted within the carriage and the end of the drill guide sleeve distal to 
the bone, to (b) the distance between the point at which the drill guide sleeve is mounted 
within the carriage and the point at which the angle- adjustment screw acts on the drill 
guide sleeve, is no less than 2. More preferably, the ratio of (a) to (b) is no less than 3. 
Especially preferably, the ratio of (a) to (b) is no less than 4. 

Preferably, the distance between the point at which the angle-adjustment screw acts on the 
drill guide sleeve to the point at which the drill guide sleeve is mounted within the carriage 
is no more than 1 0 mm. More preferably, the distance between the point at which the 
angle-adjustment screw acts on the drill guide sleeve to the point at which the drill guide 
sleeve is mounted within the carriage is no more than 7 mm. Especially preferably, the 
distance between the point at which the angle-adjustment screw acts on the drill guide 
sleeve to the point at which the drill guide sleeve is mounted within the carriage is no more 
than 5 mm. 

The drill guide sleeve will generally define a bore in which a drill can be received. The 
size of the bore should be sufficient for the drill to be sliding fit, with minimum clearance 
which would allow play to reduce the accuracy of the location of the bore that is drilled in 
the bone. The sleeve can also be used to locate surgical instruments other than drill bits. 
Suitable drill guide sleeves might have bores with an internal transfers dimension of, for 
example, 2 to 5 mm. 

Preferably, the length of the drill guide sleeve is no less than 1 cm . More preferably, the 
length of the drill guide sleeve is no less than 2 cm. Especially preferably, the length of the 
drill guide sleeve is no less than 3 cm. Preferably, the length of the drill guide sleeve is no 
more than 6 cm. More preferably, the length of the drill guide sleeve is no more than 5 cm. 
Especially preferably, the length of the drill guide sleeve is no more than 4 cm. 



Preferably, the ratio of (i) the total length of the drill guide sleeve, to (ii) the distance 
between the end of the drill guide sleeve distal to the bone and the point at which it is 
mounted within the carriage, is less than 4. More preferably, the ratio of (i) to (ii) is less 
than 3. Especially preferably, the ratio of (i) to (ii) is less than 2. Most preferably, the drill 
guide sleeve is mounted at its first end (i.e. the ratio of (i) to (ii) is 1). 

It can be advantageous that the distance between the point about which the drill guide 
sleeve is mounted within the carriage, and the surface of the bone, is minimised. This 
reduces the transiational distance through which the axis, defined by the length of the drill 
guide sleeve, moves across the surface of the bone for any given angle of rotation of the 
drill guide sleeve relative to the carriage. This is a known problem of drill guide 
assemblies in which the transiational position of the drill guide sleeve is positioned 
accordingly, and then the angular orientation of the drill guide sleeve is adjusted, causing 
the point at which the axis of the drill guide sleeve meets the bone (i.e. the point at which 
the drill or other instrument would contact the bone) to move, therefore requiring the 
transiational position of the drill guide sleeve to be adjusted again, and so on. Therefore, it 
can be advantageous that the feet of the platform are configured so that the generally dome 
shaped surface of the bone extends towards the platform in the space between the feet, to 
minimise the distance between the point about which the drill guide sleeve is mounted 
within the carriage and the surface of the bone. 

Preferably, the drill guide sleeve is mounted in the carriage so that the axis around which 
the angular orientation of the drill guide sleeve is adjusted is closely adjacent to the plane 
of the platform defined by the axis of the translation-adjustment screw. More preferably, 
the drill guide sleeve is mounted in the carriage so that the axis around which the angular 
orientation of the drill guide sleeve is adjusted lies in the plane of the platform defined by 
the axis of the translation- adjustment screw. 

Preferably, the platform includes three feet depending from the platform which can engage 
the surface of the bone. More preferably, the platform includes four feet depended from 
the platform which can engage the surface of the bone. Preferably, the feet are elongate 
members tapered towards a sharp tip so that the feet easily engage the surface of the bone. 



Preferably, the feet have a generally triangular cross-section. However, it will be 
appreciated that any member capable of engaging the surface of the bone to prevent 
movement of the drill guide assembly can be used. For example, the feet might be conical, 
or pyramidal. 

Preferably, the distance between the tip of the feet and the base of the platform from which 
the feet depend is not more than 1 cm. More preferably, the distance between the tip of the 
feet for engaging the surface of the bone, and the base of the platform from which the feet 
depend is not more than 0.5 cm. Especially preferably," the distance between the edge of 
the feet for engaging the surface of the bone, and the base of the platform from which the 
feet depend is not more than 0.2 cm. 

Preferably, the distance between the two closest feet is no less than 2 cm. More preferably, 
the distance between the two closest feet is no less than 1 .5 cm. Especially preferably, the 
distance between the two closest feet is no less than 1 cm. 

Preferably, the ratio of the distance between the two closest feet to the distance between the 
tip of the feet and the base of the platform from which the feet depend is no less than 4. 
More preferably, the ratio of the distance between the two closest feet to the distance 
between the tip of the feet and the base of the platform from which the feet depend is no 
less than 3. Especially preferably, the ratio of the distance between the two closest feet to 
- the distance between the tip of the feet and the base of the platform from which the feet 
depend is no less than 2. 

Preferably, the platform comprises means for fixing the drill guide assembly to the bone. 
Preferably, the platform comprises at least one bore for receiving a fastener by which the 
drill guide assembly can be fixed at the bone. Preferably, the fastener is a pin which can be 
easily hammered into the bone. However, it will be appreciated that other types of fastener 
can be used, for example, a bone screw. More preferably, the platform has two or more 
holes for receiving a fastener. Preferably, the axis defined by the length of the bore is not 
perpendicular to the plane of the platform. It has been found that when bores are angled so 
that they are not perpendicular to the plane of the -platform, the force required to remove 
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the platform from the bone when it has been fastened is significantly increased. Preferably, 
two bores are provided on opposing sides of the platform, who's axes defined by their 
length, cross at some point on the side of the platform proximal to the bone. 

Preferably, the platform defines a region within which the carriage fits. Preferably, the 
platform comprises a mechanism which facilitates the translational movement of the 
carriage within the region. Preferably, the carriage comprises a mechanism which 
facilitates the translational movement of itself within the region of the platform. Preferably 
the sides of the platform defining the region comprise ledges which extend into the region, 
and the carriage comprises corresponding recesses, so that the carriage can sit on the 
ledges. The co-efficient of friction between the ledges of the platform and the recesses of 
the carriage must be sufficiently small to allow the carriage to slide easily along the ledges. 
However, it will be appreciated that any mechanism facilitating the translational movement 
of the carriage within the platform can be used. 

The drill guide assembly can include a nut connected to the drill guide sleeve, wherein the 
angle-adjustment screw extends through the nut, the nut having a thread which mates with 
the thread on the screw. Therefore, when the angle-adjustment screw is rotated about its 
axis, the angle-adjustment screw moves through the nut. The angle-adjustment screw can 
be fastened at a second end to the carriage so that translational movement of the angle- 
adjustment screw relative to the carriage is inhibited. Therefore, when the angle- 
adjustment screws moves through the nut connected to the drill guide sleeve, the drill guide 
sleeve is caused to rotate about its mounting in the carriage. 

Preferably, drill guide assembly includes a nut connected to the carriage, wherein the 
angle-adjustment screw extends through the nut, the nut having a thread which mates with 
the thread on the screw. Therefore, when the angle-adjustment screw is rotated about its 
axis the angle-adjustment screw moves through the nut. Preferably, the nut is rotatably 
connected to the carriage so that the nut is capable of rotating about an axis which passes 
through and is perpendicular to the axis of the angle-adjustment screw extending through 
the nut. However, it will be appreciated that the nut need not be rotatably connected to the 
carriage. 



Preferably, the angle-adjustment screw is fastened at a first end to the drill guide sleeve so 
that translations movement of the angle-adjustment screw relative to the drill guide sleeve 
is inhibited. Therefore, when the angle-adjustment screw moves through the nut connected 
to the carriage, the drill guide sleeve moves with the angle-adjustment screw, thereby 
causing the drill guide sleeve to rotate about its mounting in the carriage. 

Preferably, the angle-adjustment screw is fastened to the drill guide sleeve so that the 
angle-adjustment screw is pivotable about the point at which it is fastened to the sleeve, 
around an axis which extends through and perpendicularly to the axis of the angle- 
adjustment screw. Preferably, the fastening by which the angle-adjustment screw is 
fastened to the drill guide sleeve comprises a retaining shaft having a smooth bore which 
receives a smooth end of the angle-adjustment screw so that the screw is rotatable within 
the shaft. Preferably, the drill guide sleeve comprises at least one arm extending away 
from the drill guide sleeve, to which the shaft is connected. Especially preferably, the drill 
guide sleeve comprises two arms extending away from the drill guide sleeve, to which the 
shaft is connected. Preferably, the at least one arm of the drill guide sleeve extends 
perpendicularly to the length of the drill guide sleeve. However, it will be appreciated that 
the arm or arms do not necessarily need to extend perpendicular to the drill guide sleeve. 
Further, it will be appreciated that the angle-adjustment screw can be retained by the drill 
guide sleeve by any means which allow the screw to rotate within, and pivot about said 
means. 

It will be appreciated that the angle-adjustment screw need not be fastened to the drill 
guide sleeve so that the angle-adjustment screw is pivotable about the point at which it is 
fastened to the sleeve, around an axis which extends through and perpendicularly to the 
axis of the angle-adjustment screw. For example, the angle-adjustment screw can be 
fastened to a sheath which is capable of sliding along the length of the drill guide sleeve. 

Preferably, the carriage includes at least one arm extending away from the platform, to 
which the nut retaining the angle-adjustment screw within the carriage is connected. More 
- preferably, the carriage includes two arms extending away from the platform, tonvhich the 
nut retaining the angle-adjustment screw within the carriage is connected, and'extends 
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between the arms. However, it will be appreciated that the nut within which the angle- 
adjustment screw is retained within the carriage need not necessarily be retained within an 
arm or arms extending away from the carriage. 

Preferably, the drill guide assembly includes a nut connected to the platform, wherein the 
translation-adjustment screw extends through the nut, the nut having a thread which mates 
with the screw. Preferably, movement between the nut and platform is inhibited. 
Preferably, the translation-adjustment screw is fastened at a first end to the carriage so that 
the translational movement of the translation-adjustment screw relative to the carriage is 
inhibited. Therefore, as the translation-adjustment screw moves, the carriage moves in the 
same direction by an equal distance. It will be appreciated that a nut can be connected to 
the carriage, wherein the translation-adjustment screw extends through the nut, the nut 
having a thread which mates with the screw. Further, the translation-adjustment screw can 
be fastened to the platform so that translational movement of the translation-adjustment 
screw relative to the platform is inhibited, therefore rotation of the translation-adjustment 
screw causes the carriage to travel along the translation-adjustment screw. 

Preferably, the depth of the thread of the adjustment screws is no less than 0.2 mm. More 
preferably, the depth of the thread, of the adjustment screws is no less than 0.5 mm. 
Especially preferably, the depth of the thread of the adjustment screws is no less than 0.7 



mm. 



Preferably, the depth of the thread of the nut through which an adjustment screw extends is 
no less than 0.2 mm. More preferably, the depth of the thread of the nut through which an 
adjustment screw extends is no less than 0.5 mm. Especially preferably, the depth of the 
thread of the nut through which an adjustment screw extends is retained is no less than 0.7 



mm. 



Preferably, the pitch of the thread of the adjustment screws is no more than 1mm. More 
preferably, the pitch of the thread of the adjustment screws is no more than 0.5 mm. 
Especially preferably, the pitch of the thread of the adjustment screws is no more than - 
0.3mm. 



Preferably, the assembly includes an alignment stylus connected to the drill guide sleeve to 
move with the drill guide sleeve relative to the platform, the stylus including a first length 
which extends in a direction generally towards the bone, to facilitate the assessment of the 
alignment of the drill guide sleeve relative to anatomical features of the bone. Preferably, 
the stylus can be moved rotatably around the drill guide sleeve. Preferably, the stylus can 
be moved relative to the platform independently of any movement of the drill guide sleeve 
relative to the platform. 

The stylus can include a second limb extending from the first limb in a direction generally 
towards the axis of the assembly, the second limb having a stylus tip. The second limb can 
be used to determine the position of the drill guide sleeve relative to the surface of the 
longitudinally extending side wall of a bone where the frame is attached at one end thereof. 
For example, when the frame is attached to the spherical head part of a long bone such as a 
femur, approximately on the axis of the femoral neck, the second limb of the stylus can 
trace around the femoral neck or the base of the spherical head, to assess the transactional 
alignment of the drill guide sleeve, or its angular alignment or both. 

Preferably, the length of at least one of the first and second limbs of the stylus is adjustable. 
For example, one or each of the limbs can comprise first and second telescoping parts. The 
length of the or each adjustable limb should be capable of being locked, for example by 
means of a threaded fastener. 

The instrument will generally be made from metallic materials which are conventionally 
used in the manufacture of surgical instruments. Certain stainless steels are particularly 
preferred. 

Embodiments of the present invention will now be described by way of example only with 
reference to the accompanying drawings, in which: 

Figure 1 is a side view of an alignment stylus connected to the drill guide assembly 
ding to the invention, mounted on the femur head. 
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Figure 2 is an isometric view of the drill guide assembly shown in Figure 1 , mounted on 
the femur head. 

Figure 3 is a side view of the drill guide assembly shown in Figure 1 . 

Figure 4 is an end view of the drill guide assembly shown in Figure 1 mounted on the 
femur head. 

Figure 5 is a bottom view of the drill guide assembly shown in Figure 1 . 

Figure 6 is a top view of the drill guide assembly shown in Figure 1 . 

Referring to the drawings, Figure 1 shows the upper portion of a femur 2, including the 
head 4 which is received in the patient's acetabulum during articulation of the joint, and a 
drill guide assembly 10 according to the present invention fastened to the femur head. The 
femur is shown in isolation to show how the present invention can be put into effect to 
prepare the femur for implementation of a "resurfacing" joint prosthesis component This 
can be used to provide a hard-wearing bearing surface on the head of the femur, which can 
articulate with an appropriate prosthesis component which is implanted in the acetabulum. 
The use of such surgical techniques has the advantage that most of the femoral tissue is 
preserved. 

The preparation of the head of the femur to receive a resurfacing prosthesis component 
involves the formation of a . bore along the axis of the head, to receive the stem of the 
component. The external surface of the head is prepared by the formation of two 
rotationally symmetrical reamed surfaces. A first surface is aligned parallel or at a 
predetermined angle relative to the axis of the head. A second surface extends between the 
first surface and the axis, the angle between the first and second surfaces being about 135°. 

The preparation of the external surface of the head requires determination of the axis for 
the component. 
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Figure 2 shows the drill guide assembly 10 in more detail. The drill guide assembly 
generally comprises a drill guide sleeve 6, rotatably mounted within a carriage 1 8, which is 
slidably mounted within a platform 26. The drill guide further comprises angular 16 and 
translation 48 adjustment screws for adjusting the angular orientation of the drill guide 
sleeve 6 relative to the carriage 18, and for adjusting the translational position of the 
carriage within the platform 26, respectively. 

Translation-adjustment screw 48 (shown best in figure 5) has a cylindrical head portion 64, 
threaded shaft portion 66 adjacent the head portion, smooth shaft portion 68 adjacent the 
threaded shaft portion, and cylindrical stopper portion 70 adjacent the smooth shaft portion. 
Head part 64 comprises a hexagonal shaped recess 72 for receiving a similar shaped tool . 
(not shown) for imparting a rotational force on the screw. The diameter of smooth shaft 
part 68 is smaller than that of the threaded shaft part 66. The diameter of the cylindrical 
stopper part 70 is generally equal to that of the threaded shaft part 66. The diameter of 
head part 64 is larger than that of the threaded shaft part 66. Angle-adjustment screw 16 
has an identical configuration to that of the translation-adjustment screw 48. 

The bore along the length of the drill guide sleeve 6 is slightly bigger than the size of a drill 
(not shown) which has to extend through the drill guide sleeve to create a bore in the 
patient's bone. The drill guide sleeve 6 has two co-axial cylindrical projections 14 
extending perpendicularly away from the drill guide sleeve, at a first end thereof proximal 
to the bone. The cylindrical projections 14 are rotatably mounted within a bearing 
provided by the carriage and the platform, thereby facilitating angular adjustment of the 
drill guide sleeve within the carriage, as described in more detail below. 

The drill guide sleeve 6 also includes a stature 8 for receiving the angle-adjustment screw 
16. The structure includes two parallel arms 10 extending perpendicularly away from the 
drill guide sleeve 6, which house a retaining shaft 12 towards their ends distil to the drill 
guide sleeve. The retaining shaft 12 extends between the arms 10 and is rotatable about its 
axis. The retaining shaft 12 has a cylindrical bore 20 extending transversely through the 
portion of the shaft between the arms 1 0. The surface of the bore 20 is smooth, and is 
capable of receiving the smooth shaft portion of the angle-adjustment screw 16 so that the 
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angle-adjustment screw can easily rotate within the bore 20. The diameter of the bore 20 is 
smaller than that of the stopper portion 70 and threaded shaft portion 66, thereby inhibiting 
translational movement of the angle-adjustment screw 16 through the retaining shaft 12. 

The carriage 18 of the drill guide assembly 10 comprises a hollow square base part 22 
slidably mounted within the platform 16. The carriage 18 further comprises two arms 24 
extending away from the platform 16, on opposing sides of the base 22 of the carriage. The 
first ends 28 of the arms 24 proximal to the base part 22 of the carriage 18 contain a 
bearing surface for the cylindrical projections 14 of the drill guide sleeve 6, so that the 
projections 14 are rotatably retained within the drill guide assembly between the arms 24 of 
the carriage 18 and the platform 26. The second ends 30 of the arms 24 distil to the base 
part 22 comprise smooth cylindrical bores 32. The bores 32 at the second end 30 of the 
arms 24 provide a bearing surface for a shaft 36 which extends between the second ends 
30, and is rotatable within the bores along its axis. The shaft 36 includes a bore 36 
extending transversely through it and is capable of receiving the threaded part of the angle- 
adjustment screw 16. The bore 38 of the shaft 36 extending between the second ends 30 of 
• the arms 24 of the carriage 18 has a thread which mates with the thread on the angle- 
adjustment screw 16, so that when the screw is rotated, the screw travels through the shaft. 

The platform 26 comprises a hollow rectangular body part within which the carriage 18 is 
slidably retained, and four feet 40 depending from the body for engaging the surface of the 
femoral head 4. The feet 40 are elongate members tapered towards a sharp tip. The feet 40 
and the body of the platform 26 are one piece. The platform 26 further comprises bores 42 
for receiving pins or screws (not shown) for securing the platform 26 to the femoral head 
floor. The bores 42 are inwardly angled so that the axes 72 defined by the length of the 
bores would cross at a point on the side of the platform 26 distal to the drill guide sleeve 6. 

The inside surface 44 of the hollow rectangular body part 26 defines a region within which 
the carriage 18 is retained. Ledges 46 are provided on two opposing sides of the internal 
surface 44 upon which corresponding recesses in the base part 22 of the carriage 18 sits, so 
that the carriage is capable of sliding along the ledges. The translation-adjustment screw 
48 extends through a bore 50 in one of the sides of the platform perpendicular to the.ledged 
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sides of the platform. The bore 50 has a thread which mates with the thread on the 
translation-adjustment screw 48 so that when the screw is rotated, the screw travels through 
the bore. The smooth part of the translation-adjustment screw 48 is retained within a 
smooth bore 52 extending through a side of the body 22 of the carriage 18, so that it is 
5 rotatable within the bore. The diameter of the smooth bore 52 of the carriage 1 8 is smaller 
than that of the stopper portion 70 and threaded shaft portion 66 so that translational 
movement of the translation-adjustment screw 48 through the smooth bore is inhibited. 

The assembly of the invention can be used to locate the axis on which the spherical head of 
1 0 a femur or similar long bone is prepared for a section prior to implementation of a joint 

prosthesis component. In a first step, the axis of the bone is determined approximately, for 
example by eye, using instruments, with a reference to other anatomical features of the 
patient's bone. Instruments which can be used for this purpose in relation to the patient's 
femur are disclosed in WO-A-03/026517 and WO-A-03/02651.8. The platform 26 is then 
15 attached relative to this axis by means of fasteners which pass through the bores 42, into 
the bone tissue. 

As shown in Figure 1, the assembly of the invention includes a stylus 60 which can be 
rotated about the axis which is defined by the drill guide sleeve 6. The stylus comprises a 
20 first limb 62 which extends in a direction parallel to the drill guide sleeve 6, away from the 
- - drill guide sleeve towards the bone. The stylus can also include a second limb (not shown) 
extending from the first limb in a direction generally towards the axis of the drill guide 
sleeve 6, the second limb having a stylus tip. 

25 The stylus can be rotated about the axis of the bone to determine the position of the drill 

guide relative to the surface of the bone which can be traced out using the stylus. When the 
stylus can be rotated about the spherical head of the bone with the constant distance 
between the stylus tip and the bone surface, the drill guide will be aligned with the axis of 
the head. This will generally be the desired location for drilling the "bone. However, in 

30 some applications, it can be desired for the drill guide to be located off the bone axis. 
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CLAIMS : 

1 . A drill guide assembly for determining the axis for drilling a bore in a generally 

dome-shaped bone to receive a component of an orthopaedic joint prosthesis, which 

comprises: 

a. a drill guide sleeve, 

b. a carriage in which the drill guide sleeve is mounted towards a first end 
thereof so that the angular orientation of the drill guide sleeve relative to the 
carriage can be adjusted about at least one axis, the carriage including at least one 
threaded angle-adjustment screw which extends between the carriage and the drill 
guide sleeve by which the angular orientation of the drill guide sleeve can be 
adjusted, and 

c. a platform which can be fastened to the bone, which includes at least 
three feet depending from the platform to engage the surface of the bone with the 
bone extending towards the platform into the space between the feet, in which the 
carriage is mounted relative to the platform so that the drill guide sleeve extends 
away from the bone, the platform including at least one threaded translation- 
adjustment screw which extends between the platform and the carriage by which 
the translational position of the carriage in the plane of the platform, defined by 
the axis of the translation-adjustment screw, can be adjusted. 

2. A drill guide assembly as claimed in claim 1 , in which the carriage includes only 

one angle-adjustment screw. 

3 A drill guide assembly as claimed in claim 1 , in which the platform includes only 

one translation-adjustment screw. 

4. A drill guide assembly as claimed in claims 2 and 3 , in which the axis about 

which the drill guide sleeve rotates and the axis of the translation-adjustment screw are 
orthogonal relative to each other. 
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5 . A drill guide assembly as claimed in claim 1 , in which the carriage includes two 
angle-adjustment screws. 

6. A drill guide assembly as claimed in claim 1 , in which the platform includes two 
translation-adjustment screws. 

7. A drill guide assembly as claimed in claims 5 or claim 6 in which the adjustment 
screws are arranged such that their axes are orthogonal relative to each other. 

8. A drill guide assembly as claimed in claim 1 , in which the angle-adjustment screw 
acts on the drill guide sleeve closely adjacent to the point at which the drill guide sleeve is 
mounted in the carriage. 

9. A drill guide assembly as claimed in claim 1 , which includes a nut connected to 
the carriage, wherein the angle-adjustment screw extends through the nut, the nut having a 
thread which mates with the thread on the screw. 

10. A drill guide assembly as claimed in claim 9, in which the angle-adjustment screw 
is fastened at a first end to the drill guide sleeve so that translational movement of the 
angle-adjustment screw relative to the drill guide sleeve is inhibited. 

11. A drill guide assembly as claimed in claim 9, in which the nut is rotatably 
connected to the carriage so that the nut is capable of rotating about an axis which passes 
through and is perpendicular to the axis of the angle-adjustment screw extending through 
the nut. 

12. A drill guide assembly as claimed in claim 1 ,which includes a nut connected to the 
platform, wherein the translation-adjustment screw extends through the nut, the nut having 
a thread which mates with the screw. 
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13. A drill guide assembly as claimed in claim 12, in which translation-adjustment 
screw is fastened at a first end to the carriage so that the translational movement of the 
translation-adjustment screw relative to the carriage is inhibited. 

5 14. A drill guide assembly as claimed in claim 1 2, in which movement between the 
nut and the platform is inhibited. 

15. A drill guide assembly as claimed in claim 1 , which includes an alignment stylus 
connected to the drill guide to move with the drill guide relative to platform, the stylus 

1 0 including a first limb which is directed towards the bone, to facilitate assessment of the 
alignment of the drill guide sleeve relative to anatomical features of the bone. 

16. A drill guide assembly as claimed in claim 1 5, in which the stylus can be moved 
rotatably around the drill guide sleeve. 
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1 7. A drill guide assembly as claimed in claim 1 5, in which the stylus includes a 
second limb extending from the first limb in a direction generally towards the axis of the 
drill guide sleeve. 
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18. A drill guide assembly as claimed in claim 1 7, in which the length of at least 
of the first and second limbs of the stylus is adjustable. 
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